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Executive Summary
Cases of Intensive Care Unit delirium are serious and can not only cause a financial and
staffing burden on a facility, but most importantly can affect the recovery of a patient who
experiences delirium. While numbers vary on how often delirium occurs in the hospital overall,
even as far back to 2012, delirium cases in the Intensive Care Unit are reported as such, “In a
multicenter study, the prevalence of delirium in ICU patients was 32.3%. In specialized ICUs,
the prevalence of delirium may be higher. For instance, a study showed a prevalence of delirium
as high as 77% in ventilated burn patients. The incidence of delirium in the ICU ranges from
45% to 87%,” (Cavallazzi, Saad, & Marik, 2012). Furthermore, in 2017, another study regarding
Coronary Artery Bypass Graft patients showed that post CABG patients in numbers from 10% to
above 50% also experience post operative delirium in the ICU (Zhang et al., 2017). Minimizing
the incidences of delirium in these patients (and all patients) will go a long way in the
effectiveness of their recovery. Utilizing a system where delirium is not merely treated but
prevented can greatly impact the quality of care and subsequently the satisfaction the patient
experiences. Simple tools such as earplugs, eye masks, environmental adjustments and most
importantly regular delirium screening can ward off this debilitating disorder while improving
healing.
The current practice of utilizing restraints and benzodiazepines is not only antiquated but
dangerous. The utilization of a sitter is often not feasible due to staffing shortages as well as cost
prohibitive when having to pay two persons to care for one patient. Delirium is costly and in
some cases can cause up to a 20% increase in cost, (Vasilevskis et al., 2018). If such simple
safeguards could reduce the risks and costs associated with ICU delirium, the outcome will be
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beneficial for both patient and facility alike. Therefore, the recommendation is to institute these
simple changes to reduce the occurrence of ICU delirium.

1. Rationale for the Project
Delirium is a serious issue in Intensive Care Units around the world. In the past as well
as current practice, the goal has been to treat it when it occurs. This is simply not enough.
Prevention is key in delirium, just like patient education states in other disease processes.
Delirium (defined as a form of an acute brain injury) is said to occur in up to 80% of patients
defined as critically ill. It causes enormous societal and financial burdens due by increasing
mortality, prolongs ICU and general admission stays, and can cause long term neurological
deficits in ICU patients, (Hsieh, Ely, & Gong, 2013). These numbers are not only startling but
are also in large avoidable. With a few short staff training sessions on the proper use of the
Neecham Confusion Scale and alterations to scheduling and quiet time implementation, as well
as the relative low cost of bulk purchase of earplugs and eye masks; the increased cost of lengthy
stays, additional staffing needs, the risk of falls in delirious patients, and the risk associated with
the use of restraints and medications can be mitigated.
1.1

Project Goals
The goal of this Benchmark Study is to bring to light the burden that ICU delirium has

become in an effort to reduce it at a baseline and eliminate it all together in cases where it is
possible to avoid an occurrence. Brummel and Girard state it like this, preventing delirium and
reducing the number and duration of unavoidable episodes should be key in the ICU, (Brummel
& Girard, 2017). Furthermore, the goal is to reduce the strain on facilities that have become
critically staffed, resulting in the inability to assign sitters or a dedicated nurse for safety
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purposes for one patient who has shown signs of delirium. This also plays a part in mitigating
losses for a facility in fall prevention as well as improves the overall patient experience resulting
in higher ratings as a health care facility.
More important than reducing risk to facilities is the impact delirium reduction has for the
patient. It is said that persistent cognitive impairments/dementia can affect nearly 70% of older
adults in the ICU, (Wang et al., 2018). The risk to the patient and the increase need for
permanent healthcare assistance should push those caring for patients in the ICU to avoid
delirium as much as possible to improve the quality of post-ICU life for these patients.
2. Literature Discussion to Support Project
The evidence for a solid screening tool and prevention of delirium has been expressed in
this statement, “Although dysfunction of other organ systems continues to receive more clinical
attention, delirium is now recognized to be a significant contributor to morbidity and mortality in
the ICU, and it is recommended that all ICU patients be monitored using a validated delirium
assessment instrument,” (Girard, Pandharipande, & Ely, 2008). In determining what evaluation
tool to use, the Neecham covers the values most often monitored in the ICU as well as offers as a
straightforward analysis of mental status. The Neecham Confusion Scale is a nurse-driven tool
that rates well in internal consistency, inter-rater reliability, and test-retest reliability, (Gemert
van & Schuurmans, 2007).
More than just recognizing delirium however is the need to utilize cost-effective and
simple methods to protect a patient from experiencing delirium. A promising study performed at
Duke showed feasibility and acceptability and the reduction of delirium in patients using eye
masks and earplugs to promote quality sleep thus reducing delirium. The same study also
exhibited a 100% negative screening for delirium in trial subjects, (Sherzoy et al., 2019).
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Furthermore, a study by Litton, Carnegie, Elliott, & Webb states that the use of earplugs both
alone and within a bundle of sleep improving interventions significantly reduced the occurrences
of delirium in ICU patients, (Litton, Carnegie, Elliott, & Webb, 2016). A study in Egypt from
2019 also concluded that there was a decrease in onset of delirium as well as improvements in
the GSC of critically ill patients, (Khalil, El-Bouraei, Moustafa, & Shehab, 2019). The cost of
eye masks and earplugs are relatively small when compared to the cost of additional staffing to
care for patients who are experiencing delirium or even the potential costs of falls or other
injuries associated with a confused patient.
Another approach to the reduction of delirium in ICU patients is as simple as
environmental control, reorientation techniques, and even family visitation. A reduction of 43%
was shown with multicomponent, non-pharmacological methods, (Burton et al., 2021). These
non-pharmacological alternates are named as the optimal treatment for the prevention of delirium
(Deng, Cao, Zhang, Peng, & Zhang, 2020). Several studies have shown that the reduction of
lighting and noises at night also improves the quality of sleep and reduces the risk of delirium.
One such states that simple measures to reduce ICU patient’s light/sound exposure were
effective, (Bion, Lowe, Puthucheary, & Montgomery, 2017).
3. Project Stakeholders
The stakeholders of this project range from the patients themselves and their families
(and quite frankly are the most important stakeholders when it comes to their potential
outcomes). However, as the reduction of delirium also reduces risks and costs to facilities, it is
important to look at who the stakeholders are in terms of the administrators and providers in the
facilities. The persons who have a vested interest in making these changes and in the prevention
of delirium in critically ill patients start at the level of the Chief Nursing Officer (CNO), Risk
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Management Officers, the ICU director, ICU Clinical coordinator, registered nurses, and
ancillary staff as well. Again, delirium is associated with increased costs across the board when
it comes to a hospital stay, (Vasilevskis et al., 2018). It should not be overlooked however, that
the overall savings associated with preventing delirium benefits the entirety of the hospital as
monies are not spent in litigation over injuries or long term needs in patients who experience
delirium.
4. Proposed Outcomes
While the defined outcomes of this benchmark project would be to implement in the ICU,
it also carries some secondary outcomes that are anticipated and welcomed. First and foremost,
the recognition of the importance of deterring delirium is the first potential outcome anticipated.
It had been assumed to be the norm in the ICU and should not be considered as such. It is
preventable and warrants a process to address the minimization of delirium in the critical care
setting. The second potential outcome of course is the reduction of delirium episodes in the ICU
overall. This leads of course to the reduction of the use of current methods that include patient
sitters, restraints, and medications that often do not yield the deserved results. As another
outcome, the reduction of costs for the patient as well as the facility is a driving factor when it
comes to benefits of this program. Most importantly however is the protection of the patients.
To be able to maintain a normal sleep cycle and progress through the healing process unimpeded
by delirium, is quite frankly the best outcome we can offer a patient in our care.
5. Evaluation Design
Evaluation of the success of this program will be determined utilizing the NEECHAM
Confusion Scale (NCS) (Appendix A). Registered Nurses will be trained on the proper
administration of the NCS two weeks prior to the start of the study and will assess the patient
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upon arrival to the unit, at 0500 and 2200 daily until patient is discharged from the unit. These
results will then be compiled and made available to the ICU Clinical Coordinator as well as the
Project Leader for two simultaneous, yet independent evaluations and compilations of the
recorded assessments to determine evidence supporting the continuation of the change process.
The review of results by two independent persons ensures that results are accurate and have no
bias.
6. Timetable/Flowchart
While this study was set to happen in the Fall of 2021, there were many factors that led to
the postponement of the program as COVID-19 was in full swing and the majority of the
population of the ICU were unable to objectively participate due to high intubation numbers and
minimal awake and alert patient we could trial the change program with. It is hoped that once
feasible this project can be utilized with the below format (Appendix B).
After the observation of ICU delirium and subsequent development of the desire to seek
to reduce the occurrences of such a debilitating illness, most importantly without the use of
medications that in most cases exacerbates the confusion experienced by patients suffering from
ICU delirium. This project begins with the obtaining permission and support from the
administrative team as well as the ordering of necessary supplies (eye masks and earplugs) once
permission is gained. The next step would be educating the nurses on the NEECHAM
Confusion Scale and proper administration, the use of the eye masks and ear plugs, as well as the
rationales behind environmental changes that will need to occur. At this time there will also
need to be training with providers to ensure that “quiet time” blocks are left unhindered by
various tasks and tests that can be performed at another time that does not interfere in the
patient’s sleep. Within a week of rollout, it will be key to begin the posting of signage and

DETERRING DELIRIUM IN THE INTENSIVE CARE UNIT

stocking of supplies so that these materials are ready to go as the study does cover a specific
timeline. One the study has begun, it will be important to follow steps and guidelines to ensure
that results as accurate as possible for the entirety of the six week period it will be implemented.
Once study is completed and data collected, there will be a month allotted for the review and
compilation of the results to then be presented to the administrative staff, should the results be
congruent with the other studies and permanent change be warranted.
7. Data Collection Methods
Data collection methods for this benchmark study was through vigorous research of
recent similar studies that have yielded like desired results. Once able to initiate the actual study,
data collection will consist of the collection of the NEECHAM Confusion Scales performed on
patients during the six-week period. These will be compiled by two separate persons that will
then compile the information and distribute the results. Training for the correct administration of
the scale will be performed before the beginning of the project to ensure the data collected is
accurate and assessments are performed in a uniform manner.
8. Discussion of Evaluation
There is not currently an evaluation of this benchmark study at this time due to the rapid
changing of directorship of the ICU. However, there has been discussion with positive feedback
from the acting department head and the acting director of education for the integration of the
program into general training for incoming employees. There is excitement among ICU nurses
for the implementation of the program so as to potentially reduce the risk to nurses caring for
patients who are risk for delirium.
9. Costs vs. Benefits
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Cost of this project includes the costs of the supplies, training of staff, and the copying of
assessments (NCS). Research at today’s values lend a cost of anywhere from $0.71 to $2.00 per
eye mask (personalized with the company logo for marketing options). Earplugs run an average
of $0.98 a pair for MRI safe quality. The current admissions rate monthly in the proposed site
for this program is 90-100 patients so a combined cost of roughly $2.00 per patient is minimal.
A short training session with staff can be combined with or take the place of monthly staff
meetings to curb any additional costs to disseminate information among nurses who will
administer the NCS. In addition, printing costs can be eliminated by utilizing inhouse printers
and allotting for the cost of toner and paper through already established vendors.
The benefits associated with this program are the reduction in costs to the facilities and or
course the patients. The average certified nurses’ aid can cost an average of $10.00 to $20.00 an
hour to utilize as a sitter and utilizing a registered nurse as a 1:1 provider can also result in a cost
of $24.00 to $60.00 an hour for the care of just one patient. This is not the best use of resources
and for a 12-hour shift can cost exponentially more than simple supplies and routine
assessments. In addition the risk of litigation for a fall in a confused patient, or the increase in
care needed for delirious patients create a burden that is best alleviated if at all possible. The
potential for an adverse drug reaction is just as dangerous and should be considered when other
methods are less risky and available.
Conclusions/Recommendations
Delirium has been identified a serious issue to patients and staff alike in critical care
areas such as ICU. The reduction of the incidents of delirium through early intervention and
prevention techniques such as eye masks and earplugs, and environmental changes can greatly
impact the quality of stay for the patient and their families as well as mitigate potential costs for
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the facilities. “The patient-level 30-day cumulative cost of ICU delirium attributable to
increased resource utilization was $17,838 (95% confidence interval, $11,132-$23,497),”
(Vasilevskis et al., 2018). This increase is costs is unnecessary and burdensome to both the
facility and the patient. It is therefore recommended that this program be implemented whenever
hospital census and acuity can accommodate it and its results be utilized to institute long-term
change to prevent and minimize episodes of delirium with patients in the ICU. The
recommendation includes the buy-in of staff members who care for patients where in delirium
causes more risk and more work as patients need to be monitored more closely. The monitoring
and prevention of delirium is far less than the time it takes to care for a patient who is confused
and needs more of an already busy nurse’s time and attention. With the increase of unsafe
activity and confusion, the sleep cycle is further interrupted and is self-propagating to create an
even more drastic scenario with increased risk.
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Appendix A
Neecham Confusion Scale

NAME/ID:__________________

DATE:________ TIME:__________

SCORED BY:__________________
LEVEL I – PROCESSING
PROCESSING – ATTENTION: (Attention-Alertness-Responsiveness)
4 Full attentiveness/alertness: responds immediately and appropriately to calling of name or touch
– eyes, head turn, fully aware of surroundings, attends to environmental events appropriately
3 Short or hyper attention/alertness: either shortened attention to calling, touch, or environmental
events or hyper alert, over-active to cues/objects in environment
2 Attention/alertness inconsistent or inappropriate: slow in responding, repeated calling or touch
required to elicit/maintain eye contact/attention; able to recognize objects/stimuli, though may
drop into sleep between stimuli
1 Attention/alertness disturbed: eyes open to sound or touch; may appear fearful, unable to
attend/recognize contact, or may show withdrawal/combative behavior 0 Arousal/responsiveness
depressed: eyes may/may not open; only minimal arousal possible with repeated stimuli; unable to
recognize contact
PROCESSING – COMMAND: (Recognition-Interpretation-Action)
5 Able to follow a complex command: “Turn on nurse’s call light” (Must search for object, recognize
object, perform command)
4 Slowed complex command response: requires prompting or repeated directions to
follow/complete command. Performs complex command in “slow” /over-attending manner
3 Able to follow a simple command: “Lift your hand or foot Mr. ….” (Only use 1 object)
2 Unable to follow direct command: follows commands prompted by touch or visual cue—drinks
from glass placed near mouth. Responds with calming affect to nurse contact and reassurance or
handholding
1 Unable to follow visual guided command: responds with dazed or frightened facial features,
and/or withdrawal-resistive response to stimuli, hyper/hypoactive behavior; does not respond to

DETERRING DELIRIUM IN THE INTENSIVE CARE UNIT
nurse gripping hand lightly 0 Hypoactive, lethargic: minimal motor/responses to environmental
stimuli
PROCESSING – ORIENTATION: (Orientation, Short-term Memory, Thought/Speech Content)
5 Oriented to time, place, and person: thought processes, content of conversation or questions
appropriate. Short-term memory intact
4 Oriented to person to place: minimal memory/recall disturbance, content and response to
questions generally appropriate; may be repetitive, requires prompting to continue contact.
Generally cooperates with requests
3 Orientation Inconsistent: oriented to self, recognizes family but time and place orientation
fluctuates. Uses visual cues to orient. Thought/memory disturbance common, may have
hallucinations or illusions. Passive cooperation with requests (cooperative cognitive protecting
behaviors)
2 Disoriented and memory/recall disturbed: oriented to self/recognizes family. May question
actions of nurse or refuse requests, procedures (resistive cognitive protecting behaviors).
Conversation content/thought disturbed. Illusions and/or hallucinations common.
1 Disoriented, disturbed recognition: inconsistently recognizes familiar people, family, objects.
Inappropriate speech/sounds. 0 Processing of stimuli depressed: minimal responses to verbal
stimuli
LEVEL 2 – BEHAVIOR
BEHAVIOR – APPEARANCE:
2 Controls posture, maintains appearance, hygiene: appropriately gowned or dressed, personality
tidy, clean. Posture in bed/chair normal.
1 Either posture or appearance disturbed: some disarray of clothing/bed or personal appearance,
or some loss of control of posture, position.
0 Both posture and appearance abnormal: disarrayed, poor hygiene, unable to maintain posture in
bed
BEHAVIOR – MOTOR:
4 Normal motor behavior: appropriate movement, coordination and activity, able to rest quietly in
bed. Normal hand movement.
3 Motor behavior slowed or hyperactive: overly quiet or little spontaneous movement (hands/arms
across chest or at sides) or hyperactive (up/down, “jumpy”). May show hand tremor.
2 Motor movement disturbed: restless or quick movement. Hand movements appear abnormal—
picking at bed objects or bed covers, etc. May require assistance with purposeful movements.
1 Inappropriate, disruptive movements: pulling at tubes, trying to climb over rails, frequent
purposeless actions.
0 Motor movement depressed: limited movements unless stimulated; resistive movements.
BEHAVIOR – VERBAL:
4 Initiates speech appropriately: able to converse, can initiate and maintain conversation. Normal
speech for diagnostic condition, normal tone.
3 Limited speech initiation: responses to verbal stimuli are brief and uncomplex. Speech clear for
diagnostic condition, tone may be abnormal rate may be slow.
2 Inappropriate speech: may talk to self or not make sense. Speech not clear for diagnostic
condition.
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1 Speech/sound disturbed: altered sound/tone. Mumbles, yells, swears or is inappropriately silent.
0 Abnormal sounds: groaning or other disturbed sounds. No clear speech.
LEVEL 3 – PHYSIOLOGIC CONTROL
PHYSIOLOGICAL MEASUREMENTS:
Recorded Values: (Normal values are in parenthesis)
Temperature (36-37) _____
Periods of apnea/hypopnea present? 1=yes, 0=no ______
Systolic BP (100-160) _____
Oxygen therapy prescribed? 0=no, 1=yes, but not on, 2= yes on now ______
Diastolic BP (50-90) ______
Heart Rate (HR) (60-100)
Regular/ Irregular (circle one) ______
Respirations (14-22) (Count for one full minute) ______
O2 saturation (93 or above)
VITAL FUNCTION STABILITY: ( Count abnormal SBP and/or DBP as one value; count abnormal
and/or irregular HR as one; count apnea and/or abnormal respiration as one; and abnormal
temp. as one.)
2 BP, HR, TEMP, RESPIRATION within normal range with regular pulse
1 Any one of the above in abnormal range
0 Two or more in abnormal range
OXYGEN SATURATION STABILITY:
2 O2 sat in normal range (93 or above)
1 O2 sat 90 to 92 or is receiving oxygen
0 O2 sat below 90
URINARY CONTINENCE CONTROL:
2 Maintains bladder control
1 Incontinent of urine in last 24 hours or has condom cath
0 Incontinent now or has indwelling or intermittent catheter or is anuric
________ LEVEL 1 Score: Processing Total Score of: Indicates: (0-14 points) 0-19 Moderate to
severe confusion 20-24 Mild or early development of confusion ______
________ LEVEL 2 Score: Behavior 25-26 “Not Confused,” but at high risk of confusion (0-10
points) 27-30 “Not Confused,” or normal function ______
________ LEVEL 3 Score: Integrative Physiological Control (0-6 points) ______
________ TOTAL NEECHAM (0-30 points)

Total score of:
0-19
20-24
25-26

Indicates:
Moderate to severe confusion
Mild to early development of confusion
“Not confused”, but at high risk of confusion

DETERRING DELIRIUM IN THE INTENSIVE CARE UNIT

“Not confused”, or normal function

27-30

Appendix B

Algorithm Prevention of Intensive Care Unit Delirium

4-6 Weeks Prior to Study

•
•
•

Present change initiative to administration
Acquire approval and signatures to proceed
Order needed supplies

2 Weeks Prior to Study

•
•
•
•

•
•
•

Educate nurses on the administration of
NEECHAM tool
Educate nursing on the proper use of eye
masks and ear plugs (emphasis on safety)
Educate nursing on ambient changes (lights,
noise, temperature)
Educate providers on importance of
scheduling all non-critical/non-emergent
studies and procedures before 2300 and/or
after 0400
Take delivery and stock supplies
Place signage regarding quiet zones and
quiet times
1 Week Prior to Study
Place clocks in all patient rooms, visible to
patient
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Nightly During Study

2200:
o
o
o

Pre-sleep Neecham assessment
Dim lights
Noise reduction

o
o

Television off
Tablets and telephones docked

o
o
o

Final light dimming
Bedding adjustments
Eye masks and earplugs placed

o

Hourly rounding will be silent and
through window or door as possible
in order to not disturb patient
(unless vitals signs or change in
status is determined)
Monitors will be closely watched to
improve surveillance of patient’s
status

2230:

2245:

2300-0400:

o

0400:
Gentle waking and reorientation of
patient with detailed assessment and
resumption of needed studies, care,
procedures
0500:
Post-sleep Neecham assessment
0700:
•
•

Detailed and
handoff
following
Forms compiled
datato
assessed
by nurse
Clinical
with any concerns expressed for
Coordinator and Project Leader
follow up during rounds with
1 monthphysicians
post – present findings to
administration and secure approval for policy
and procedure
change (if
Post Completion
of results
Study warrant)

